Rapid effects of corticosteroids on cytosolic protein kinase C and intracellular calcium concentration in human distal colon.
Recent studies from our laboratory have reported rapid (< 1 min) non-genomic activation of potassium recycling, Na+-H+ exchange, protein kinase C (PKC) activity and PKC-sensitive Ca2+ entry by mineralocorticoids in mammalian distal colonic epithelium. Previous studies from other laboratories have described stimulation of the Na+-H+ exchanger by PKC activation. Here a rapid non-genomic effect of aldosterone on PKC activity and intracellular free calcium [Ca2+]i is demonstrated in human distal colonic epithelium. Rapid activation (after 15 min incubation) of basal PKC activity was observed in cytosolic fractions of human colonic epithelium by aldosterone, fludrocortisone and deoxycorticosterone acetate (DOCA). PKC activation was inhibited by the specific PKC inhibitor bisindolylmaleimide (GF109203X). The glucocorticoid hydrocortisone failed to activate PKC activity. Aldosterone induced a rapid increase in [Ca2+]i in isolated human colonic crypts. This stimulatory effect on [Ca2+]i was inhibited by the PKC inhibitor chelerythrine chloride. Hydrocortisone and dexamethasone similarly failed to increase [Ca2+]i. These results indicate that intracellular signalling for aldosterone involves changes in [Ca2+]i via activation of PKC. Since stimulation of PKC activity and increase in [Ca2+]i are apparent at normal circulating levels of aldosterone, our findings may have important physiological implications and prompt a reassessment of mineralocorticoid effects on electrolyte homeostasis.